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THE ADULT of the rough-licatled corn stalk-bcetlc 
is responsible for all the injury done to, eorn by 
this ins«ct. The griiljs live in old, poorly drained 
pasture land. Therefore, do not plant eorn on such 
lands the first year after they have been broken np. 

Plant corn early, by April 20 for tidewater Vir- 
ginia, and earlier for more sonthcrly StntBs, 

Sod land intended for eorn should be plowed the 
last of August or the first of September the summer 
before planting, to destroy the jjupte of the Jieetles. 

Ai)i)ly barnyard manure or comniereial fertilizers 
in liberal quantities whenever practicable. 

Drain thoroughly all low waste or pastiu'c lands in 
the vieinilj' of corn crops. 
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WITHIN recent years an Increasing inimber of reports of serious 
damage to the corn crop by a robust black beetle have been 
i-ecei\'ecl from most of the Southern States. A noteworthy outbreak 
occurred during the early summer of 1914 in thri 
tidewater section of Virginia. 

As very little was known regarding the natural 
history of this pest, this bulletin has been designed 
to supply this iaformiition. By following the con*- 
trol measures recommended herein it is hoped tliat 
the ravages of this pest may be largely overcome in 
the futui*e. 



DESCRIPTION OP THE BEETLE. 



Fio. 1. — Rough- 
he a a c (3 corn 
stalk-beetlo : 
Adult, . S o m 0 - 
what enlargi'd. 



The head and 



The beetle (fig. 1) varies somewhat in size, but 
usually measures about one-half ineh in length. It 
is a stout, hard-shelled creature, jet black in color, 
fore part of the body (thorax) appear almost smooth, but the head 
is in reality finely roughened, and the thorax is covered with numer- 
ous minute dots or impressions. The hind body (abdomen) is 
covered by a pair of hard wing cases which, like the thorax, bear 
numerous minutely impressed dots or dents and in addition a num- 
ber of faintly impressed longitudinal lines. The legs are very strong 
nnd are provided with a number of coarse spines. 

^ DISTRIBUTION. 

The distribution of the beetle, as recorded by the Bureau of En- 
tomology, is shown on the accompanying map (fig. 2). The insect 
is confined entirely to the Southern States. No records of its occur- 
rence are known north of Virginia, Kent^icky, and Kansas. In 



' (lAgyrm) Etietheola rttptccpg I.ec. 
4210°— 17— Bull. 876 



ord«r Coleopter.i, family Scarabaeldae. 
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Virginia it appears to bo limited to poorly drained lands in the east-, 
ei-n section of the State— that is, in the section locally known as tide- 
water Virginia. 

ECONOMIC IMPORTANCE. 

The outbi-cak in 191-t involved, so far as can be ascertained, about 
300 acres of corn (fig. 3) in the tidewater section of Virginia. The 

injury, s\s pvcvionsly stated, 
was confined to low, poorly 
drained fields. Some of the 
infested fields were vciilantcd 
as many as three times. Dur- 
ing the spring of 1917 many 
reports of injury to corn by 
the rough-headed corn stalk- 
beetle w&rc received from 
Texas, Georgia, Louisiana, 
Arkansas, and Alabama, the 
damage caused by the insect 
in these States having been 
severe and quite general in 
character wherever the na- 

I'^G. 2.—M«p sliowlDB localKk-s \vhere ouforeaku l^^^Q of the Soil WaS SUch aS 
o( tbe rough- hdidctl corn stnTk-bei-tlo have , , i i 

occurred. to sustam tnc grubs. I lelu 

observations show that those 

severe outbreaks, for reasons as yet imperfectly understood, do not 

necessJirjly vecur in succff^ive yesr.s. 

MANNER 0* INJUJ&Y. 

It should be understood clearl3' that injury to corn by the rough- 
headed corn stalk-beetle is due entirely to the adult beetle, as the grub 
does not attack growing plants. The damage to the corn crop takes 
place only during Spring and eftrly summer^ 'Rie lifeifviest damagft 
in Virginia appears to occur between May 20 and June 15, although 
some slight injury may occur as late as the 1st of July. The beetles 
begin to atlnck the crop fts soon as flTe piflnft appear above 
ground and continue their attacks until the plants arc at least knee- 
high, or eveii soincwliat taller. Ftdl-grown plants, however, ap- 
parently ari ncfer injured. The beetle bores into the outer wall of 
the stalk immediately below the surface of the ground, making a 
large, ragged opening (fig. -i), and destroys the tender growing point 
or " liwrt," u]ion which the bljiclc corn bwtie ajipears to feed espe- 
cially. The destriiction of the " heart," or " bud," is indicated quickly 
above ground by the withering of the central roll of leaves, the other 
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leaves retaining their freshness for a considerably longer period. The 
roll of wilted ]eave<! soon dies and ""an be pulled out with little effort. 




Vm. 3. — Pl«ld of corn showing severe Injury by the rough-headed corn stdlk-beetlo. 

By the time the com is 3 feet tall the tender growing part of the' 
plant has been pushed above the levwl of the ground and is reuchedl 
rarely by the beetles. 
Consequently, the dam- 
age to the plants at this 
stage is not so severe as 
in younger stages and the 
plants recoTei' more 
readily from the injury. 

SEASONAL HISTOBY 

The rough-hen ded corn 
stalk-beetle, in common 
with certain other insects, 
has four stages in its life 
cycle, niuuely, the egg, 
the gi-ub or larva, the 
pupa or resting stage, and 
the adult oi- beetle stage, 
(he last, as stated, being responsible for the iniury to growing corn 
pknts. 

The essential facts in the life history are briefly as follows; Tlw 
eggs (fig. 5) are laid in the early summer, chiefly during tlie mouth 




li^o. 4. — Yoviiig corn plant, rtiowlnff cliarnctcrlstlc 
Injury by the vo«gh-li^adi>d cora sttt Ik-beet te. 



« 

6 



FAHMP.Rs'^lBULLETlSr 8^5. 



of June, and are deposited singly or in groups of three or four in 
the ground wherever the beetles happen to be feeding. The egg 
hatclies in about two iveeks into a small white grub or larva (fig. 0) 
which oftoai is known locally in the South as it " rich- worm." The 

grubs are common in midsum- 
mer and grow very rapidly, 
reaching full growth in about 
two months (fig. 7). When 
mature the grub changes into 
the pupa (fig, S) , which ddfes 
not feed and is unable to move 
about. In about two weeks 
the skin of tlie pupa splits, is 
cast ofP, and the fully devel- 
oped beetle (fig. 1) emerges 
therefrom. The beetles of 
this ne^v generation appear 
about the middle of Septem- 
ber and soon go into hiber- 
nation, there being one gen- 
eration a year. It is this hi- 




Fm. D. — gecttou of eartliern cell contnlnlns! an 
CKK ot tho rouKli-hPttdod corii stftlfc-boetl'e. 
Considerably enEoi-Kod. 



bernating or wintering-over generation of bittles that injures corn in 
the spring. 

THE EGG. 

The egg (fig. 5) when first deposited is about the size of the head 
of un ordinary pin, resembling a hen's egg in shape^ and is pe«rly 
white and perfectly smooth. It increases in both 
weight and bulk and just before hatching it is al- 
most round and about twice its original size. 





Fia. C— The roush- 
headed corn 
stalk - beetle : 
Ti' oUTil! lawn, or 
grub, linlftrged. 



THE eftVIB. 

When newly hatched (fig. 0) the grub is about 
thvee-sistcenths of an inch in length. When full 

grown (fig. 7) it is 
about 1^ inches long 
and about one-fourth 
of an jnch thick. 
Normally it curls itself up in the form 
of a crescent, with the head almost 
touching the tail. The head is brick 
red and the body dirty white, being 
distinctly darker near the tail end. 
The legs are pale br«wn. - 

The grub, so far as known, does not 
feed upon any of the cultivated crops 
but lives upon decaying vegetable matter found in or on the ground. 



Jfia. 7. — Tho rougli-hpartpa Co™ Rtftlk- 
bpctle ; Full-Brown larva, or gfUb, 
Enlftrgeii. 
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Pie. — The roueb- 
lieaded corn stallc- 
beetle ; Pupa. Eu- 
larged. 



THE PUPA. 

Th3 pupa (fig. 8) is about three- fourths of an inch long by three- 
eighths of an inch broad. When it first becomes i\ pupa it is white 
but gradually changes to pale brown. During this stage the insect 
does not feed and is incapable of locomotion and 
remains throughout its existence in one place in 
the soil, anywhere from au inch to several inches 
below the surface. In this stage the insect is de- 
stroyed easily by cultivating the soil and expos- 
ing tlie pupee to the sun and the attacks of birds, 
poultry, or hogs. 

THE ADULT. 

The beetle (see title page and fig, 1) develops 
vrithin the pupa and when fully formed ruptures 
the old pupal skin and crawls forth. At first it 
is almost white, but gradually changes to an in- 
tense black. The majority of the beetles emwge 
during the month of September. 

During the fall the beetles apMid most of their 
time in the ground, but on warm days come to 
the surface to feed. At this time they do not molest corn, but sub- 
sist on ceitain ^vild grasses wliich grow abundantly in old pastures 
and waste ai-eas. With the' advent of cold weather the beetles pass 
into a condition of torpor called hibernation, during which they re- 
main inactive in tlie ground. With the reappefirftnce of warm 
weather in late April or early May they become acti^'e once more. 
If food be present, the beetles in most instances remain near the. 
place where they had passed the winter, but when this is lacking 
they come to the surface and crawl or fly away in search of a more 
promising spot. About this time the young com is beginning to 
appear above ground and the beetles, which either have passed the 
winter in the field itself or perhaps merely wandered into it from 
some other field where food was scai-ce, soon discover and attack the 
young plants. As the season progresses and the temperature rises the 
beetles become more active and their appetites are correspondingly 
more difficult to satisfy. Mating takes place below the surface of 
the ground and the eggs are lAid shortly after. Thus the life cycle 
starts once more. The old beetles continue active until about the 
middle of Juno, after which they disappear quickly. 

CONDITIONS FAVORABLE TO OUTBREAKS. 

The natural home of the rough-headed corn stalk-beetle consists of 
low, poorly drained open fields which have not been cultivated for a 
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'long time. These old sod lands are utilized frequently as pastures.. 
Whenever such Mnds are plowed and immediately planted to com^ 
the crop may suffer serious injury from the beetles which had been 
breeding regularly in the old sod. Then, too, in case com is planted 
in near-by fields, many of the beetles are likely, to spread into these 
from their ordinary breeding grounds. Such old sod lands support 
a Tegetation in which certain grasses^ flourish of which the beetles 
appear to be very fond. In such lands dead and decaying vegetable 
matter accumulates in considerable quantities, and as the grubs of the 
rough-headed corn stalk-be®tle feed upon such substances it can be 
understood easily that these old sod lands afford ideal conditions for 
the multiplication of the pest. 

Sometimes the rough-headed corn stalk-beetle appears to be able to 
breed in temporary sod lands, although the number of beetles pro-' 
' duced in such pastures is far below the number which are capable of 
developing iu an equal area of old waste land. 

Cornfields apjicar to be very unfavorable places for the reproduc- 
tion of the rough-headed corn stalk-beetle. Eggs may be found in 
abundance in cornfields in which the beetles are feeding, but the 
number of beetles which develop from these eggs is insignificant com- 
pared with the vast numbers that originate in old sod lands. 

Thus it becomes evident that one. of the most promising methods 
for controlling the beetles is to avoid maintaining pastures for in- 
definite periods or allowing any part of the farm to grow up as 
wnste land. 

CONTROL MEASURES. 

By far the most important means of control is the elimination of 
all old waste and pasture lands. As has been stated previously, the 
favorite breeding place — and, in fact, under most conditions the only 
place where the pest is nble to maintain itself in sufficient numbers 
to become a menace to the corn crops — is in low, poorly drained land 
that is allowed to remain as waste or as pasture lands for a con- 
siderable period of time. Land tliat is kept in t high state of cul- 
tivation and where frequent and systematic rotation of crops is 
practiced is not a favorable place for the breeding of this beetle. 
Therefore all low, moist rtreas should be drained thoroughly nhd in- 
eluded in the regular system of rotation as practiced for the remainder 
of the farm. This not only will destroy the main breeding grounds 
of the insect but will make these lowlftnds more prGducti\'e and much 
easier to cultivate. Such pasture lands should not he planted to com 
the first year,, and as no other cultivated crops are injured by the 
rough-headed corn stallf-bcotle some other crop can he substituted.' 
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But since thei* is h single fertefation of the 'beetles* year, the ground 
mfij he planted safely to corn the following yenr. 

PASTURING WITH HOGS. 

Wien old waste land can not be drained conveniently and included 
in the regular rotation, the probabilities of injury resulting from the 
preeetiCG of theee breeding ' grounds may be eliminated largely by 
pasturing hogs on sucli land every year, at least during the months 
of August and September. It is a well-lmo'wn fact that bogs arc 
very fond of grubs and will root them out industriously iind devour 
them. 

EARLY PLANTING. 

Since the umjor portion of the injury to corn occurs during tlie 
latter part of May to the middle of June, and since young plants 
succumb to attack much more easily than larger ones, early planting 
is recommended where practicable, as a means of avoiding injury. It 
has been found that corn planted on April 25 at Tappahannock, Va., 
suffered much less injury from the i-ougii-lieaded corn stallc-beetle 
than did plantings made in May. One of the most serious objections 
to planting so early is that lowlands often are too wet for working 
in early spring. This can be overcome largely by draining such 
lands thoroughly. 

When planting early, more kernels should be planted to the hill and 
tlie plants subsequently thinned if necessary, thereby insuring a better 
stand. 

CHANGE OF ROTATION. 

As previously stated, corn rfiould not be planted after sod where 
there is the prospect of injury from the beetle. Besides the rough- 
headod corn stalk-beetle, sod worms and cutworms arc always a sonree 
of danger to corn planted on old sod land. Therefore any system 
of rotation which obviates the necessity of following sod with corn 
helps to avoid several serious infect p^s. 

FERTILIZEKS. 

The application of barnyard manure or commercial fertilizci-s is 
beneficial, because growth is hastened and the corn plants thus en- 
abled more quickly to reach a state -wli&re they nre less likely to be 
, injured seriously'. 

HAND PICKING. 

Hand picking is at best only a temporary expedient and in most 
cases very e^cpensive. When a field of growing corn already is in- 
fested, however, there is no other hope of relief. Children some- 
times may be employed for a small sum to collect and destroy the 
beetles found in young corn. This work may be done principally 
when the corn is either being jilowed or thinned. 
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LATE »UMM£8 fLOWIKG. 

The roiigh-licftded corn stalk-beetle enters the pupa stage during 
the latter part of August and it is in this stage that the beetle is most 
easily de^troyecl, the least disturbance being sufficient to kill the 
pupo3. For this reason, wlierever possible sod lands should be plowed 
the last week in August or the first week in September for Virginia, 
but earlier thnn this for more southerly localities. 

StiWitXHY CSV CaNTBOL MEAiSlJEES. 

1. Eliminate all old pastures or waste land, especially low, moist 
areas, and drain sueh lands thoroughly. 

2. Pasture hogs in waste or pasture lands that can not be con- 
veniently drained and cropped. 

3. Plant corn onvly, say about April 90 for tidewmt^r Virginia, and 
parlier for more southerly localities. 

4. Give liberal applications of barnyard manure or commcreial 
fertilizers whenever practical. 

5. Employ children or cheap labor to collect and destroy the 
beetles when a field first shows injury. 

0. Do not allow corn to follow sod if possible to avoid it. 
7. Plow sod land in late summer and early fall in order to destroy 
the pup«2 of the rough-headed corn stalk-beetle. 
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Common White Grubs. (Fnriners' Bulletin 543.) 

LargXT Cora Stalk-l)orer. (Fsrmera' ]Julletiii 0B4. ) 

ChalclS'fly In Alfalfa Seed. {Farmers' Bulletin 636.) 

Grnsshoppcr Problem and Alfalfa Culture. (Farmers' Bulletin fl37.) 

Hesslnn Fly. (Farmers' Bulletin 040.) 

Alfalfa Attncketl by Olover-root CurcuUo. (Farmers' Bulletin 649.) 
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Wlreworms Destructive to Cerenl unci Forage Croria. (Farmers' Bulletin 725.) 
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Corn and Cotton Wlreworra In Its Belntloii to Cereal and Forage Crops, with 

Control Jleasure.s. (Farmers' Bulletin 733.) 
Clover LeiiflnijiiiGr and Its Control In Central States. (Farmers* Bulletin 737.) 
Cutworms iirul their Control in Corn and other Cereal Crops. {Farmers* 

Bulletin 78e.) 

Alfalfa Weevil and Methods of Controlling It. (Farmers' Bulletin 741.) 
Grasshopper Control In Relation to Cereal and Forage Crops. (Farmers* Kui- 
letln 747.) 

Fall Army Worm, or " Grass AVorm," and Its Control. (Farmers' Bulletin 7o2. ) 
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Carbon Dlsulplild us un Insecticide. (Farmers' Bulletin 796.) 
How to Detect Outbreaks of Insects aud Save the Gpaln Grope. (l'\uiuers' 
Bulletin sas.) 

Bollworm or Corn ICarworm, (Farmers' Bulletin 872.) 

Rougli-lieaded Corn Stalk-beetle In Southern States una Its Coutrnl. (I'linuers" 
Bulletin 875.) 

Corn Itoot-aphls ana Methods of CoiitroUlng It. (Farnioi's' Bulletin 891.) 

Western Corn Ilootworm, (Department Bulletin 8.) 

Oat Aphis. (Department Bulletin 112.) 

Alfalfa Caterpillar. (Department Bulletin 124.) 

Wlreworras Attacking Cereal and Forage Crops. (Department Bulletin 156.) 
Sharp-headed Grain Leafhopper. (Department Bulletin 254.) 
Argentine Anf. Distribution and Control In United States. (D<()artnient Bul- 
letin 377.) 

Desert Corn Flea-beetle. (Department Bulletin 430.) 

New Mexico Range Caterpillar and Its Control. (I>epartinent Bulletin 443.) 
Two Destructive Texas Ants. (Entomology Circular 148.) 
Clover Mite. (Entomology Circular 158.) 

Slender Seed-corn Ground-beetle. (Entomology Bulletin Sri, pt. II.) 
Clover-root CurcuUo. (Entomology Bulletin 85, pt. III.) 

Contributions to Knowletlge of Corn Root-aphis. (Kutnmology Bulletin 83, 
pt. VI.) ' 

Mulze BUlbug. (Entomology Ilulletlu 05, pt. 11.) 

FOE SALE BY THE SUPEEINTENDENT OF DOCUMENTS. GOVERNMENT PRINTING 
OFFICE, WASHINGTON, D, C. 

Tlio Southern Corn Kootworm, or Budworm. (Department Bulletin 5.) Price, • 
5 cents. 

The Southern Corn Leflf-Beetle. (Department Bulletin 221.) Price, 5 cents. 
The Pea Aphis with Relation to Forage Crops. (Department Bulletin 27C.) 
Price, 15 cents, 

The Grasshopper Outbreak In New Mexico During the Summer of 1013. (De- 
partment Bulletin 203.) Price, 5 cents. 
The Spike-horned Leaf-miner. (Department Bulletin 432.) I'rlce, 5 cents. 
.Joint- worm, (Entomology Circular 66.) Price, 5 cents. 

Some Insects Affecting Production of Rod Clover Seed. (Entomology Circular 

00.) I'rlce, 5 cents. 
Slender Seed-corn Ground-beetle. (Entomology Circular 78.) Price, 5 cents. 
Grasshopper Problem and AlfAlfa Culture, (Entomology Circular 84.) Price, 

5 cents. 

Corn Leaf-(tphls and Corn Root-aphis. (Entomology Circular 86.) Price, 
5 cents. 

Spring Graln-Aphls or So-called " Greon Bag." (EntomoloRy Circular OS.) 
I'rlce, 5 cents. 

Wheat Strawworm. (Entomology Circular 106.) Price, 5 cents. 
Western Grass-stem Sawfly. (Entomology Circular 117.) Price, 5 rfrnts. 
Clover Itoot-borer. (Entomology Circular 119.) Price, 5 cents. 
Alfalfa Gall Midge. (Entomology Circular 147.) Price, 5 cents, 
Fall Array Worra and Variegated Cutworm. (Entomology Bulletin 29.) Price, 
5 cents. 

Some Insects Attacking Stems of Growing Wheat, Rye, Barley, and Oats, with 
Methods of Prevention and Suppreeslou. (Entomolofy Bulletin 42,) Price, 
5 cents. 
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Mexlcun Conchueln In ^Veete^ll Texas In 1905. (Kntomology Bmlietta G4, pt, I.) 
Price, 5 cents. 

New BreedlnR Records of CofPee-beiin Weevil. (Entomology Bulletin 64, pt. 

VII.) Price, 5 cents. 
Notes on Colorado Ant. (Eatomology Bulletin 64, pt. IX.) Price, 5 cents. 
Chinch Bug. (Entomology Kull&tln 96.) Price, 15 cents. 

Papers on Cereal and Forage Insects. (Entomology Bulletin S5, 8 pts.) Prk.-R, 
30 cents. 

Lesser Clover-leaf Weevil. (Entomology Bulletin 85, pt. I.) Price, 5 c-ents. 
Sorghutn Slldge. (Entomology Bulletin 85, pt. IV.) Price, 10 cents. ■ 
New Idexlco itaiige Caterpillar. (Entomoloj^y Bulletin So, pt. V.) Price, 10 
cents. 

Smoky Crane- Fly. (EntoBJslMnty J^iletin 85, pt. VII.) Price, 5 cents. 
Cowpea Gurcullo. (fintoniolofy Kaltetln «5, pt. VIII.) Price, 5 cents. 
Tlmotliy Stem-borer, New Timothy Inaect. (Entomology Bulletin CD, pt. I.) 
Price, 5 cents. 

Chinch-Bug Investigations West M MlsKliwippl Klver. (Entomology Bulletin !)3, 

pt. III.) Price, 10 cents. 
So-cnlled " Curlew Bug." (Entonii dotty Bulletin m, pt. IV.) I'rico, 10 cents. 
False Wlrewornw of Pacific North (Zintoinology Bulletif! 9«, pt. V.) 

Price, 5 cents. 

Legume Fod Moth and Legume Pod Mnssot. (Entomology Bulletin 86, pt. VI.) 
Price, 5 cents. 

Alfalfn Loopcr. (Entomology Bulletin 95, pt. VII.) Price, 5 cents. 

Ileaults of Artificial Use of White-fungus Disease in Kansas, with Notes on 

Approved Mctiiods of Fighting Chinch-bugs. fBffltteoltj^y Bulletin 107.) 

Price, 10 cents. 

Leafhoppel*s Alfticting Cereste, Orii's»«es, and For«if6 Crops. (Kntomology Bul- 
letin lOS.) Price, 80 cents. 

Spring Oraln-aphls or Green Bug, (Entomology Bulletin 110.) Price, 26 centfs. 

Prellminao' Iteiwrt on Alfulfa' 'weevU. (Entomology Bullsjln 112.) Price, 
15 cents. 

I'rlnclpal Cactus Insects of United States. (Entomology Bulletin 113.) Price, 
15 cents, 



